INTRODUCTION
Genetic diversity among and within genera, species, subspecies, populations, and elite breeding materials is equally of interest in plant genetics and breeding. While taxonomists and germplasm banks are primarily interested in the higher levels of this hierarchy, plant breeders are mainly concerned with the diversity among and within breeding populations and elite germplasm, because it largely determines the future prospects of success in breeding programs.
Before 1970, established methods for measuring genetic diversity between taxonomic units have relied on pedigree analysis and morphological, physiological or cytological markers as well as biometric analysis of quantitative and qualitative traits, heterosis or segregation variance in crosses. In the following two decades, isozymes have been successfully used in numerous taxonomic and evolutionary studies (Hamrick & Godt, 1997) ; however, they often failed in the classification of elite breeding materials due to the limited number of marker loci available and the low level of polymorphism.
The development of molecular markers such as RFLPs, RAPDs, AFLPs, and SSRs in recent years removed most of the limitations associated with isozymes. Meanwhile, dense marker linkage maps have been developed in all major crop species. Because the new marker systems reveal differences at the level of DNA, they provide an extremely powerful tool for assessment of genetic diversity in cultivated and wild plant species. The technical details and principles behind the various molecular markers as well as their general uses in diversity studies and plant breeding programs have been described in a recent review (Westmann & Kresovich, 1997) .
In this chapter, we summarize recent results on the use of different types of DNA markers for the assessment of genetic diversity at the intra-specific level, especially for germplasm grouping and pedigree analysis. Second, we regard the relationship between genetic diversity and heterosis and focus particularly on the advantages of heterotic groups. Third, we consider the possibilities to predict heterosis and hybrid performance from molecular markers.
USE OF DNA MARKERS FOR GROUPING OF GERMPLASM AND PEDIGREE ANALYSIS

Measures of Genetic Diversity Based on DNA Markers
The final result of marker assays with all types of DNA markers listed above is a characteristic banding pattern (also referred to as DNA fingerprint) for each in-
